Fission yeast Drp1 is an essential protein required for recovery from DNA damage and chromosome segregation.
DNA double strand breaks (DSBs) are the most critical types of DNA damage that can leads to chromosomal aberrations, genomic instability and cancer. Several genetic disorders such as Xeroderma pigmentosum are linked with defects in DNA repair. Human Rint1, a TIP1 domain containing protein is involved in membrane trafficking but its role in DNA damage response is elusive. In this study we characterized the role of Drp1 (damage responsive protein 1), a Rint1 family protein during DNA damage response in fission yeast. We identified that Drp1 is an essential protein and indispensable for survival and growth. Using in vitro random mutagenesis approach we isolated a temperature sensitive mutant allele of drp1 gene (drp1-654) that exhibits sensitivity to DNA damaging agents, in particular to alkylation damage and UV associated DNA damage. The drp1-654 mutant cells are also sensitive to double strand break inducing agent bleomycin. Genetic interaction studies identified that Rad50 and Drp1 act in the same pathway during DNA damage response and the physical interaction of Drp1 with Rad50 was unaffected in drp1-654 mutant at permissive as well as non permissive temperature. Furthermore Drp1 was found to be required for the recovery from MMS induced DNA damage. We also demonstrated that the Drp1 protein localized to nucleus and was required to maintain the chromosome stability.